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had observed that pig liver contained no appreciable amount of yellow
pigment. Hence, it seemed safe to include with the white vegetable
foods a small amount of pig liver. This combination proved satis-
factory for the growth and health of the chicks, and they grew to
maturity in a normal manner, except that they lacked the yellow pig-
ment normally found in the skin, beak, ear-lobes, and scales of the
shanks, which in chickens is always abundant when they are fed under
farm conditions. These experimental birds were thoroughly bleached.
A flock of pullets produced some 800 eggs while confined to the color-
less diet. The yolks of these eggs were free from yellow pigment, yet
they were fertilized and hatched pale chicks, which were, in turn,
reared without yellow pigment on the experimental diet. Palmer and
Kempster's conclusion that Steenbock's opinion was erroneous seemed
fully warranted.
Von Euler, Euler and Hellstrom ('28) confirmed in principle the
experiment of Steenbock, using carotene as a source of vitamin A. In
1922 McCollum, Simmonds, Shipley and Park demonstrated the exist-
ence of another fat-soluble vitamin (vitamin D), which is essential
for the normal development of the skeletal system. This substance had
been omitted from the diet which Steenbock had employed, since it
had not yet come to light, and this omission was sufficient to cause
stunting and early failure of his rats, even when vitamin A was sup-
plied. Von Euler and associates improved their experimental diet by in-
cluding this factor. They easily demonstrated that carotene was, in-
deed, a source of vitamin A. Their findings explained why several
workers had failed to get satisfactory results with carotene.
It later emerged that the reasons for the success of Palmer and
Kempster with their birds were two-fold. The pigs which furnished
liver for their study had taken carotene as their source of vitamin A,
but their livers had converted the yellow pigment into the vitamin,
which is not yellow. They had kept their birds in sunlight which, act-
ing on their feathers and exposed parts, especially the combs and ear-
lobes, had formed vitamin D. Chickens generally eat some feathers,
and these birds probably secured some vitamin D from this source.
They also absorbed some from the exposed skin. Had they kept their
birds out of sunlight or under glass, which absorbs ultraviolet rays, the
chicks would not have grown and different conclusions would have
been drawn from the experiment.
The high vitamin A value of nearly colorless fish liver oils*
suggested that carotene was not itself the vitamin. The proof was
furnished by the studies of Moore ('29), who showed that carotene
is provitamin A, and is converted into the vitamin in the body.
Moore fed highly purified carotene, shown to be devoid of vitamin D,
to A-depleted rats, whose livers thereupon became rich in vitamin A.